Identification of central nervous system neurons innervating the respiratory muscles of the mouse: a transneuronal tracing study.
In recent years, the central control of breathing in mammals has been the subject of numerous studies. The aim of the present one was to characterize the neuronal network projecting to the main respiratory motoneurons, in adult mice. To this end, the morphology and location of the respiratory motoneurons and their sequential connections with other neurons were revealed using a transneuronal tracing technique by means of the rabies virus infection. The injections of the rabies virus in the respiratory muscles resulted in labeling the motoneurons and their serially connected interneurons at multiple levels of the mouse central nervous system: spinal cord, pons and medulla, cerebellum, mesencephalon, diencephalon, and telencephalon. Most of these labeled areas have been previously identified in the control of cardiorespiratory regulation, as well as in other autonomic functions. These anatomical data provide support for the integration of respiratory-related activities in complex behavioral responses. Furthermore, these data suggest similarities in the evolution of central respiratory networks in mammals.